An animal model with relevance to schizophrenia: sex-dependent cognitive deficits in osteogenic disorder-Shionogi rats induced by glutathione synthesis and dopamine uptake inhibition during development.
Low glutathione levels have been observed in the prefrontal cortex and the cerebrospinal fluid of schizophrenic patients, possibly enhancing the cerebral susceptibility to oxidative stress. We used osteogenic disorder Shionogi mutant rats, which constitute an adequate model of the human redox regulation because both are unable to synthesize ascorbic acid. To study the long-term consequences of a glutathione deficit, we treated developing rats with L-buthionine-(S,R)-sulfoximine (BSO), an inhibitor of glutathione synthesis, and later investigated their behavior until adulthood. Moreover, some rats were treated with the dopamine uptake inhibitor GBR 12909 in order to elevate dopamine extracellular levels, thereby mimicking the dopamine hyperactivity proposed to be involved in schizophrenia. BSO and GBR 12909 alone or in combination minimally affected the development of spontaneous alternation or basic sensory and motor skills. A major effect of BSO alone or in combination with GBR 12909 was the induction of cataracts in both sexes, whereas GBR 12909 induced an elevation of body weight in females only. Sex and age-dependent effects of the treatments were observed in a test of object recognition. At postnatal day 65, whereas male rats treated with both BSO and GBR 12909 failed to discriminate between familiar and novel objects, females were not affected. At postnatal day 94, male object recognition capacity was diminished by BSO and GBR 12909 alone or in combination, whereas females were only affected by the combination of both drugs. Inhibition of brain glutathione synthesis and dopamine uptake in developing rats induce long-term cognitive deficits occurring in adulthood. Males are affected earlier and more intensively than females, at least concerning object recognition. The present study suggests that the low glutathione levels observed in schizophrenic patients may participate in the development of some of their cognitive deficits.